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Abstract 
There have been few reports on the prevalence of voice disorders in children, with figures 
from previous studies varying widely from 0.12% to 23.4%. However, no local data is yet 
available in Hong Kong. This study examined the prevalence of dysphonia and repeated 
dysphonia among school-age children in Hong Kong. Voice samples were collected from 185 
students of Grade One, Grade Three, and Grade Five in two local primary schools and two 
voice screenings of eight weeks apart were held. Gender effect and grade level effect on the 
prevalence of dysphonia were explored. Results showed that the prevalence of dysphonia in 
the first screening was 48.1%, and more than half of them were considered dysphonic in the 
second screening. The prevalence of repeated dysphonia was at least 24.3%. There was no 
significant gender difference in the prevalence of dysphonia. However, a significant small to 
medium association was found between grade level and presence of dysphonia. The 
prevalence of dysphonia was the highest in Grade Five students, while that of repeated 
dysphonia was the highest in Grade Three students. 
 Keywords: prevalence, dysphonia, school-age children, Hong Kong 
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Prevalence of Repeated Dysphonia among School-age Children in Hong Kong 
 There have been few reports on the prevalence of voice problems in the pediatric 
population. Such prevalence figures are available in the United States (Baynes, 1966; Duff, 
Proctor, & Yairi, 2004; Powell, Filter, & Williams, 1989; Silverman & Zimmer, 1975; Yairi, 
Currin, Bulian, & Yairi, 1974), United Kingdom (Carding et al., 2006), Sweden (Sederholm, 
1995), Australia (McKinnon, McLeod, & Reilly 2007), Turkey (Akif Kiliç, Okur, Yildirim, & 
Güzelsoy, 2004), and Brazil (Tavares, Brasolotto, Santana, Padovan, & Martins, 2011). 
Unfortunately, no local data is yet available in Hong Kong. Prevalence figures are important 
as they contribute to informing decisions about service delivery planning. Currently in Hong 
Kong, voice screening is not included in the annual student health service programme for 
school-age children provided by the Department of Health (Student Health Service, 2014). 
Therefore, a valid and reliable prevalence figure of voice problem among school-age children 
in Hong Kong would potentially provide insight into the modification of health policy and 
resource allocation by the government. 
 Previous prevalence figures of voice problems in children vary. Baynes (1966) reported 
7.1% of 1012 children from six elementary schools to demonstrate chronic hoarseness. Yairi 
et al. (1974) held two voice screenings for about 1500 school-aged children within a 3-month 
time span, and identified 5% of them to exhibit chronic hoarseness. Silverman and Zimmer 
(1975) conducted voice screening on 162 children from kindergarten to eighth grade enrolled 
in a Hebrew day school, and found 23.4% of them to have chronically hoarse voice. In a 
large-scale study, Duff and colleagues (2004) conducted voice screening with 2445 preschool 
children aged from 2 to 6 years, and identified that 3.9% of the sample presented with a voice 
disorder characterized by hoarseness. Besides these American studies, another large-scale 
study in United Kingdom by Carding et al. (2006) examined 7389 children at 8 years of age, 
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and they found the prevalence of childhood dysphonia to be 6% and 11% by clinician 
judgment and parental report respectively. A Swedish study by Sederholm (1995) rated the 
voices of 205 ten-year-old children and reported 6% with chronic hoarseness. The lowest 
prevalence figure was found in an Australian study (McKinnon et al., 2007), in which only 
0.12% of 10425 children ranged from kindergarten to grade 6 was identified as having a 
voice disorder. All of the above studies involved perceptual evaluation by professional 
listeners, but different sampling methods, evaluation procedures, and judgment criteria were 
used. This may explain why the figures vary widely. However, it is uncertain if these figures 
can be generalized to highly urbanized Hong Kong. Some of these data (Baynes, 1966; 
Silverman & Zimmer, 1975; Yairi et al., 1974) were obtained from over 30 years ago so their 
relevance to today’s pediatric population is questionable. Also, some of the studies only 
focused on children at a narrow age range. For example, Carding et al. (2006) only studied 
8-year-old children while Sederholm (1995) only studied 10-year-old children. Whether the 
samples in these studies were representative of the general pediatric population is in doubt. 
Therefore, there is a lack of an updated local prevalence study employing samples with a 
reasonable age range. 
 In view of the above considerations, the current study aims to answer two questions: 
  1. On any single day, how many children have dysphonia? 
  2. Of those with dysphonia, how many children’s dysphonia persists after eight 
   weeks? 
The answer to the first question would be the prevalence of dysphonia, while that to the 
second question would help find the prevalence of repeated dysphonia. The second question 
is necessary because only by answering the first question it is not able to distinguish those 
who have acute dysphonia (e.g. due to influenza) from those whose dysphonia has been a 
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chronic problem. For the purpose of this study, a person is considered to have dysphonia 
when his/her voice sounds deviant on any parameter for his/her age and gender (Carding et 
al., 2006). 
 Most previous prevalence studies revealed that generally more boys than girls presented 
with voice problems. For example, the number of boys to girls with chronic hoarseness 
reported by Baynes (1966) was about in a ratio of 1.5:1. Yairi et al.’s (1974) results showed 
that hoarseness was more predominant in boys (17%) than in girls (10%) in both screenings. 
Silverman and Zimmer (1975) also found that generally more boys than girls had hoarse 
voice. In more recent studies, Akif Kiliç et al. (2004) explored the actual prevalence of vocal 
nodules among 617 school-age children, and found that the male-to-female ratio was 
approximately 2:1 in the vocal nodule group. Carding et al. (2006) also identified a 
significantly higher proportion of boys (7.4%) compared with girls (4.6%) as having 
dysphonia. The prevalence of voice disorder reported in McKinnon et al. (2007), albeit low 
(only 0.12%), still showed a larger number in males compared to females (12 males to 1 
female). Although Duff et al. (2004) suggested gender effect was not statistically significant 
for the presence of a voice disorder characterized by hoarseness, the study focused on 
preschool children but not school-age children. Therefore, it was hypothesized in this study 
that more boys than girls would be identified with dysphonia. 
 In addition to gender difference, some but few studies also examined if there was any 
effect of grade level on voice problems in children. They found that more students in junior 
grades had hoarse voice than those in senior grades (Baynes, 1966; Silverman & Zimmer, 
1975). Yairi et al. (1974), however, found first graders and fifth graders manifesting the 
highest incidence of hoarseness in the first screening and the second screening respectively. 
McKinnon et al. (2007) did not test the association of grade level and prevalence of voice 
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disorder, as the number of students with voice disorder in each grade level was too small. 
Based on these results, this study also explored the grade level difference in the prevalence of 
dysphonia. 
 To sum up, the current study aimed to determine the prevalence of dysphonia and 
repeated dysphonia among school-age children in Hong Kong. Effects of gender and grade 
level on the prevalence figures were explored. 
Method 
Participants 
 Three school lists, corresponding to the three geographical regions in Hong Kong (Hong 
Kong Island, Kowloon, and the New Territories) were created. The lists were created by 
using the ‘school search’ function on the website of the Education Bureau, followed by 
selecting all local (non-international) mainstream co-educational primary schools in the 
respective region. For each region, 22 schools were randomly selected from the list. Two 
schools agreed to participate in this study. 
 For each school, students who were studying in Grade One, Three and Five were invited 
to participate in the study. Parental consent was obtained for their children to participate in 
the study. Written assent was also sought from each participating student. 
Procedure 
 The procedure consisted of voice screening on two separated occasions. The students 
who were identified with dysphonia in the first screening were invited to participate in the 
second screening held eight weeks later. The content of the two screenings was the same. 
 Audio recording. In both screenings, each student was asked to perform three tasks: 
sustained vowel /a/ prolongation, counting 1 to 20, and reading a short passage (see 
Appendix). The voice samples of the students were recorded in quiet classrooms, with 
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background noise kept under 55dB throughout recording. The voice samples were recorded 
using the software Audacity with an external audio interface (MobilePre USB, M-Audio, 
China) and a microphone (AKGc420, AKG Acoustics GmbH, Austria). The 
mouth-to-microphone distance was kept at 5cm throughout the recording. In the present 
study, only the connected speech samples (counting and passage) were used for perceptual 
evaluation. For Grade One, the counting samples were used, while for Grade Three and 
Grade Five, the passage samples were used. 
 Perceptual evaluation. The recorded voice samples were perceptually evaluated by two 
speech therapists who were experts in pediatric voice disorders. They were asked to rate the 
dysphonia severity of the voice samples using a 4-point ordinal scale (normal, mild, 
moderate, severe). The definition of dysphonia was given to them as ‘a voice that sounds 
deviant on any parameter for his/her age and gender’, which was a simple and practical 
definition adopted in Carding et al.’s (2006) study. 
 Six voice samples were provided for the speech therapists as external voice anchors: 
three of them were of counting samples and the other three were of passage samples. The 
voice anchors represented the ratings ‘normal’, ‘mild’, and ‘severe’ respectively. As 
suggested by Awan and Lawson (2009), moderate severity anchors were not provided 
because (a) they would make the rating task more complex and (b) anchors were most 
applicable to the ends of the dysphonia continuum. 
 The rating took place in a quiet room in the Voice Research Laboratory at the University 
of Hong Kong, with background noise level kept under 55 dB. The two raters listened 
independently to the voice samples through a headphone (HD428, Sennheiser) via an 
external audio interface (MobilePre USB, M-Audio, China) connected to their individual 
computer. The voice samples were presented in three separate PowerPoint files for the three 
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different grades. Within each grade, 25% per cent of the voice samples were randomly 
chosen and duplicated for rating. This procedure was carried out for evaluating intra-rater 
reliability. Cautions were done that no two consecutive voice samples were the same. Each 
voice sample was presented with the three anchors representing ‘normal’, ‘mild’, and 
‘severe’ respectively in the same presentation slide. The grade and gender of the sample was 
made known to the raters (Figure 1). The raters were allowed to listen to the anchors and the 
sample as many times as they wanted. After they rated a sample, they would see each other’s 
rating. If the two ratings were the same, the next sample was rated. Otherwise, they listened 
again and discussed to obtain a consensus rating. However, they were not allowed to review 
the ratings they had made for the previous samples. Within each grade, after all the samples 
including the duplicated ones were rated, the consensus ratings of the duplicated samples 
were compared to their initial consensus ratings. If the two consensus ratings of a duplicated 
sample were different, the two raters rated the sample again and obtained the third consensus 
rating. The third consensus rating became the final consensus rating of the sample. The 
consensus rating of each sample was very important because it determined whether the 
participant had to undergo the second screening. After voice samples were collected in the 
second screening, the same procedure of perceptual evaluation described above was repeated. 
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Grade 1
001M
Normal Mild Severe
 
Figure 1. Sample presentation slide for rating. The letter ‘M’ means boy. 
 
Statistical Analysis 
The SPSS version 20 was used for statistical analyses in this study. In all cases, p < .05 
was considered statistically significant. There were two nominal independent variables 
(gender and grade level) and one ordinal dependent variable (severity rating) in this study. 
The dependent variable was interpreted in two perspectives. The first perspective was that 
these ratings provided a yes/no answer to the presence of dysphonia: ‘normal’ indicated no, 
while ‘mild’, ‘moderate’, or ‘severe’ indicated yes. The second perspective was that the 
ratings represented the degree of dysphonia severity of the voice samples. 
The inter-rater reliability was assessed by Spearman’s correlation, intraclass correlation 
(ICC), and percentage agreement. The intra-rater reliability for each rater was assessed by 
ICC and percentage agreement. The gender difference and grade level difference in the 
presence of dysphonia were analyzed by the chi-square test. The gender difference in the 
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severity of dysphonia was determined by the Mann-Whitney U test, while the grade level 
difference in the severity of dysphonia was determined by the Kruskal-Wallis test. Before 
using the Mann-Whitney U test and the Kruskal-Wallis test, the assumption of normality was 
tested with the Shapiro-Wilk's test. 
Results 
Prevalence 
 Of the 698 consent forms distributed to the two schools, 657 were returned and 323 
agreed to participate in the study. The percentage of response was 94.1%, and the percentage 
of consent was 49.2%. Due to time constraints on data collection, voice samples from 185 
students were collected, with 99 boys and 86 girls. In the first screening, almost half of the 
students (89 out of 185 students, 48.1%) were identified to have dysphonia. Table 1 shows 
the frequencies of all participants across different severity levels of dysphonia, rated by the 
two listeners. 
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Table 1 
Frequencies of All Participants across Different Severity Levels of Dysphonia in the First 
Screening 
 Not Dysphonic (51.9%) Dysphonic (48.1%)  
 Normal Mild Moderate Severe Total (#=185) 
Boys (#=99)      
Grade 1 14 8 1 1 24 
Grade 3 27 8 9 3 47 
Grade 5 11 12 3 2 28 
Sub-total 52 28 13 6 99 
Girls (#=86)      
Grade 1 25 9 5 0 39 
Grade 3 9 6 4 0 19 
Grade 5 10 15 3 0 28 
Sub-total 44 30 12 0 86 
Total (#=185) 96 58 25 6 185 
 
 Of the 89 students who were identified to have dysphonia in the first screening, 85 
participated in the second screening held eight weeks later. Table 2 shows the number of 
students across different severity levels of dysphonia in the second screening. Over half of 
them (45 out of 85 students, 52.9%) were considered dysphonic. In other words, among those 
who attended both the first and the second screening, 52.9% had repeated dysphonia. As four 
students identified with dysphonia in the first screening did not attend the second screening, 
it was expected that at least 24.3% (45 out of 185 students) of all participants had repeated 
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dysphonia. 
 
Table 2 
Frequencies of All Participants across Different Severity Levels of Dysphonia in the 
Second Screening 
 Not Dysphonic (47.1%) Dysphonic (52.9%)  
 Normal Mild Moderate Severe Total (#=85) 
Boys (#=46)      
Grade 1 7 2 1 0 10 
Grade 3 8 7 5 0 20 
Grade 5 6 6 3 1 16 
Sub-total 21 15 9 1 46 
Girls (#=39)      
Grade 1 5 6 3 0 14 
Grade 3 3 3 3 1 10 
Grade 5 11 2 2 0 15 
Sub-total 19 11 8 1 39 
Total (#=85) 40 26 17 2 85 
 
 The results of the two screenings could also tell the change of dysphonia severity of 
those 85 students in the eight-week’s time. Table 3 shows that 11.8% (10 out of 85) of the 
students’ dysphonia became worse, 22.4% (19 out of 85) did not change, and 65.9% (56 out 
of 85) improved. However, for those who had their dysphonic voice perceptually improved in 
the second screening, 28.6% (16 out of 56) of them were still considered dysphonic in the 
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second screening. In fact, less than half (40 out of 85, 47.1%) of the 85 students had 
perceptually normal voice in the second screening. 
 
 
Reliability of Perceptual Rating 
 Inter-rater reliability. The inter-rater reliability was assessed by Spearman’s 
correlation, ICC, and percentage agreement. Spearman’s correlation was used as a measure 
of the strength and direction of the association between two ordinal variables, which were the 
two raters’ ratings in this case. Results revealed a strong positive correlation between the two 
raters’ ratings in both the first screening (Spearman’s rho = 0.68, p < .001) and the second 
screening (Spearman’s rho = 0.72, p < .001). The ICC (2,1), a two-way random model was 
used to compute the inter-rater reliability, resulting in an ICC coefficient of 0.726 and 0.729 
in the first and second screening respectively. For both screenings, the percentage of exact 
Table 3 
The Change of Dysphonia Severity of Those Who Attended Both Screenings 
  Change of dysphonia severity  
  Worse 
by 
1 point 
No 
change 
Improve 
by 
1 point 
Improve 
by 
2 points 
Improve 
by 
3 points 
Total 
Normal 0 0 35 4 1 40 
Mild 0 13 11 2 0 26 
Moderate 8 6 3 0 0 17 
Severity of 
dysphonia in 
second 
screening Severe 2 0 0 0 0 2 
 Total 10 19 49 6 1 85 
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agreement was 69.2% while the percentage of agreement within 1 point was over 98%. Table 
4 shows the inter-rater reliability assessed by the three different analyses mentioned above. 
 
Table 4 
Inter-Rater Reliability Computed by Three Different Analyses 
 Spearman’s 
rho (rs) 
ICC Percentage of exact 
agreement (%) 
Percentage of agreement 
within 1 point (%) 
First screening 0.68 0.726 69.2 99.6 
Second screening 0.72 0.729 69.2 98.1 
  
 Intra-rater reliability. The intra-rater reliability was assessed by comparing the first 
rating and the second rating of all duplicated samples within each rater. It was computed 
using ICC (3,1), a two-way mixed model. The ICC coefficients for rater A were 0.757 and 
0.804 in the first and second screening respectively, while that for rater B were 0.729 and 
0.580 in the first and second screening respectively. In addition to ICC, the percentage 
agreement for each rater was calculated to see how consistent their individual ratings were. It 
was found that for rater A in both screenings, the percentage of exact agreement was over 
70% and she had no rating difference more than 1 point. For rater B, the percentage of exact 
agreement was higher in the first (71.1%) than the second (54.5%) screening, so was the 
percentage agreement within 1 point. Table 5 lists the intra-rater reliability of each rater 
according to ICC and percentage agreement. 
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Table 5 
Intra-Rater Reliability for Each Rater 
  ICC Percentage of exact 
agreement (%) 
Percentage of 
agreement within 1 
point (%) 
Rater A first screening 0.757 71.1 100.0 
 second screening 0.804 72.7 100.0 
Rater B first screening 0.729 71.1 100.0 
 second screening 0.580 54.5 95.5 
 
Effect of Gender on Presence and Severity of Dysphonia 
 Of the 185 participants, there were 47.5% of boys (47 out of 99) and 48.8% of girls (42 
out of 86) identified with dysphonia in the first screening. The gender difference in the 
presence of dysphonia was determined by the chi-square test, which tested for the 
relationship between two nominal variables (gender and presence of dysphonia). Results of 
the test showed that there was no statistically significant association between gender and 
presence of dysphonia, χ
2
(1) = 0.03, p = .85. Table 6 shows that combining the results of both 
screenings, the prevalence of repeated dysphonia was also very close between boys (25.5%) 
and girls (24.1%). 
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Table 6 
Frequencies of Repeated Dysphonia across Gender and Grade Levels 
 Presence of repeated dysphonia (% in row)  
 Yes No 
a
 Total 
Boys 25 (25.5%) 73 (74.5%) 98 
Girls 20 (24.1%) 63 (75.9%) 83 
Grade 1 12 (19.0%) 51 (81.0%) 63 
Grade 3 19 (28.8%) 47 (71.2%) 66 
Grade 5 14 (26.9%) 38 (73.1%) 52 
a 
Including those identified with normal voice in the first screening 
 
 Based on a significant Shapiro-Wilk's test (p < .001 for both boys and girls), severity of 
dysphonia was not normally distributed for both boys and girls. Thus, a rank-based 
nonparametric test, the Mann-Whitney U test was run to determine if there were differences 
in severity between boys and girls. Results showed that distributions of severity for boys and 
girls were similar, as assessed by visual inspection. The severity of dysphonia was not 
statistically significantly different between boys (Mdn = 0.00) and girls (Mdn = 0.00), U = 
4352.00, z = 0.29, p = .77. The median values represent the severity of dysphonia (0=normal, 
1=mild, 2=moderate, 3=severe). The same test was then run again only for those with 
dysphonia in the first screening to see if there were differences in severity between boys and 
girls. Results showed that distributions of the severity for boys and girls were similar, as 
assessed by visual inspection. Again, for those identified with dysphonia in the first screening, 
severity was not statistically significantly different between boys (Mdn = 1.00) and girls 
(Mdn = 1.00), U = 1140.00, z = 1.50, p = .13. 
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Effect of Grade Level on Presence and Severity of Dysphonia 
 Results of the first screening showed that there were more normal voices than dysphonic 
voices in both Grade One and Grade Three. There were 61.9% normal voices and 38.1% 
dysphonic voices in Grade One (#=63); while there were 54.5% normal voices and 45.5% 
dysphonic voices in Grade Three (#=66). However, a different pattern was found for Grade 
Five (#=56), with 37.5% normal voices and 62.5% dysphonic voices. A chi-square test for 
association was conducted between grade level and presence of dysphonia. Results suggested 
a statistically significant small to medium association between grade level and presence of 
dysphonia, χ
2
(2) = 7.36, p = .03, Cramer’s V = .20. Combining the results of both screenings 
(Table 6), the prevalence of repeated dysphonia was the highest in Grade Three (28.8%, 
#=66), followed by that in Grade Five (26.9%, #=52), and the lowest in Grade One (19.0%, 
#=63). 
 Based on a significant Shapiro-Wilk's test (p < .001), severity of dysphonia was not 
normally distributed for Grade One, Grade Three, and Grade Five. Thus, the non-parametric 
Kruskal-Wallis test was run to determine if there were differences in severity between grade 
levels. Results showed that severity was the same in Grade One (Mdn = .00) and Grade Three 
(Mdn = .00), but higher in Grade Five (Mdn = 1.00). However, the differences were not 
statistically significant, χ
2
(2) = 5.28, p = .07. The same test was then run again only for those 
with dysphonia in the first screening to see if there were differences in severity between 
grade levels. Pairwise comparisons were performed using Dunn's (1964) procedure with a 
Bonferroni correction for multiple comparisons. For those identified with dysphonia in the 
first screening, severity was statistically significantly different between different grades, χ
2
(2) 
= 6.65, p = .04. Post-hoc analysis revealed a statistically significantly higher severity in 
Grade Three (Mdn = 2.00) than Grade Five (Mdn = 1.00; p = .04), but not any statistically 
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significant differences in severity between Grade One (Mdn = 1.00) and Grade Three or Five. 
Discussion 
 According to the guidelines provided in Cicchetti (1994), reliability is fair when the ICC 
coefficient is between 0.40 and 0.59, good when it is between 0.60 and 0.74, and excellent 
when it is between 0.75 and 1.00. Thus, in the present study the inter-rater reliability in both 
screenings was good. The intra-rater reliability of rater A was excellent in both screenings, 
while that of rater B was good in the first screening and fair in the second screening. 
Although it seems that the two raters did not have similarly good intra-rater reliability, the 
perceptual evaluation results were still considered reliable given that (a) the inter-rater 
reliability was good in both screenings and (b) the two raters listened again and discussed to 
obtain a consensus rating when their ratings for a voice sample did not agree. 
 Results of the present study showed 48.1% prevalence of dysphonia, and 24.3% 
prevalence of repeated dysphonia. These figures appear to be higher when compared to some 
studies on the prevalence of voice problems in the pediatric population (Akif Kiliç et al., 
2004; Baynes, 1966; Carding et al., 2006; Duff et al., 2004; McKinnon et al., 2007; Yairi et 
al., 1974). Except for Akif Kiliç et al.’s (2004) study which explored the prevalence of vocal 
nodules with laryngoscopy, the other five studies which involved auditory-perceptual 
evaluation employed a large sample size, where thousands of participants were included. In 
contrast, the sample size of the present study was relatively small, as the participants were 
from two schools only. This might make the sample less representative of the school-age 
population in Hong Kong, and thus the figures could not truly reveal the prevalence of 
dysphonia in the population. A larger scale of study is warranted. Moreover, the voice 
samples were collected in the period between January and March, which is the peak 
influenza season in Hong Kong (Centre for Health Protection, 2013). The highly infectious 
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nature of influenza, especially in school environment, might also help explain the high 
prevalence figure (48.1%) obtained in the first screening. In fact, the prevalence of repeated 
dysphonia (24.3%) of the present study is in good accordance with Silverman and Zimmer 
(1975), who screened 162 children from kindergarten to eighth grade in a school and found 
23.4% to exhibit chronic hoarseness. 
 Furthermore, Milutinović (1994) compared 362 children of 12 to 13 years old living in 
rural environment and urban areas in Serbia, and found that more children in the urban group 
(43.67%) presented with vocal pathology than children in the rural group (3.92%). Also, 
there was evidence that the background noise level in Hong Kong primary school classrooms 
was very high (Choi & McPherson, 2005). In such environment students are likely to need to 
use a louder voice. Therefore, it is not surprising that the prevalence of dysphonia in Hong 
Kong, one of the most densely populated places in the world (Census and Statistics 
Department, 2013), is higher than that in other countries. 
 The present study found no statistically significant differences in the presence of 
dysphonia between boys and girls. The ratio of boys to girls with dysphonia and repeated 
dysphonia was close to 1:1. This finding stands in contrast to previous research that 
suggested generally more boys than girls presented with voice problems (Akif Kiliç et al., 
2004; Baynes, 1966; Carding et al., 2006; McKinnon et al., 2007; Silverman & Zimmer, 
1975; Yairi et al., 1974). Carding et al. (2006) tried to explain the significant gender 
difference in terms of personality differences and boyhood social and physical activities that 
demand excessive and loud voice use. This might be true in the United Kingdom, but might 
not be applicable to Hong Kong children due to cultural difference. Also, the present study 
found no statistically significant differences in the severity of dysphonia between boys and 
girls. It is believed that in Hong Kong, the risk of having dysphonia is similar for boys and 
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girls and there is no gender difference in the severity of dysphonia. 
 Results of the first screening revealed a statistically significant small to medium 
association between grade level and presence of dysphonia. More than half (62.5%) of the 
Grade Five students had dysphonia, which showed an opposite pattern when compared with 
Grade Three (45.5%) and Grade One (38.1%) students. The percentage seemed to increase 
with increasing grade level. However, the prevalence of repeated dysphonia was the highest 
in Grade Three (28.8%), then in Grade Five (26.9%), and the lowest in Grade One (19.0%). 
This indicated that a relatively large portion of Grade Five students’ dysphonia resolved with 
time by the second screening, making the prevalence figure of repeated dysphonia 
comparable to Grade Three after the second screening. It was likely that those students only 
had acute dysphonia (e.g. due to influenza) in the first screening. In fact, few studies 
compared age or grade level difference in the presence of voice problems, or provided 
explanation even if such difference existed. Baynes (1966) identified a higher incidence of 
chronic hoarseness in first grade than in either third or sixth grade. Silverman and Zimmer 
(1975) found that more children in primary grades (kindergarten through third grade) than in 
higher grades (fourth to eighth grade) had hoarse voice, and the highest incidence occurred in 
the third grade. This, coincidentally, was in accordance with the results of the present study. 
Yairi et al. (1974) also compared the incidence of hoarseness in different grade levels (from 
the first grade to the sixth grade), but found first graders and fifth graders manifesting the 
highest incidence in the first screening and the second screening respectively. They 
concluded that the effect of age variable was less predictable and needed more research. The 
author agreed to this view and believed that it was necessary for more research to explore the 
effect of grade level on the prevalence of dysphonia. The present study also found that of 
those identified with dysphonia in the first screening, Grade Three had a statistically 
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significantly higher severity than Grade Five. This might be attributed to the fact that vocal 
fold tissues at a younger age are more vulnerable to voice misuse. 
Clinical Implications 
 To our knowledge, the present study is the first of its kind in Hong Kong that 
investigates the prevalence of dysphonia among school-age children with auditory-perceptual 
evaluation. The prevalence figures are important because they could assist in the planning of 
service delivery by providing insight into the modification of health policy and resource 
allocation by the government. Powell et al.’s (1989) longitudinal study which re-evaluated 
children with voice deviation 1 and 4 years later suggested that voice disorders did not 
resolve through maturation alone. Connor et al. (2008) investigated the impact of voice 
disorders on lives of children. They found that 89% of the school-age children surveyed felt 
their voice was different from their peers, and 40% reported sadness, anger, and frustration 
due to their voice disorder. These indicate that early identification and early intervention of 
voice disorders are warranted. Research has supported the effectiveness of voice treatment 
and has indicated the need of voice treatment in children with voice disorders (Hooper, 2004; 
Ramig & Verdolini, 1998). Therefore, it is believed that children with voice problems can 
improve their quality of life if early diagnosis and timely voice treatment are available. This 
would point to the need of increased awareness among teachers and parents about voice 
deviations in school-age children, and more importantly, the need of more resources to be 
allocated for prevention and management of voice problems in the school-age population. 
Limitations and Future Research Directions 
 Given that the present study only employed a relatively small sample size and was not 
able to explore the presence of vocal pathology among those identified with repeated 
dysphonia, it is hoped that this study can serve as a pioneer and pave the way for future 
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research which employs a larger and more representative sample and investigates the vocal 
pathology among those with dysphonia. It would also be very interesting to re-examine the 
children identified with repeated dysphonia in this study some time later, such as 1 year, for 
more longitudinal data. 
Conclusion 
 To summarize, 48.1% of the 185 students in this study were identified with dysphonia in 
the first screening. Of those 48.1% who attended the second screening eight weeks later, over 
half of them (52.9%) were still considered dysphonic. The prevalence of repeated dysphonia 
was at least 24.3%. There was no statistically significant gender difference in the prevalence 
of dysphonia. Although a statistically significant small to medium association was found 
between grade level and presence of dysphonia, more research is needed to investigate the 
effect of grade level on the prevalence of dysphonia. 
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Appendix 
Short Passage for Reading 
 
月亮和太陽比本領，月亮說：「我在黑夜放
光明，我的本領大。」太陽說：「我在白天
放光明，我的本領比你大。」黑雲說：「我
走出來，把你們都遮住了，還是我的本領
大。」 
